Murine cerebellar granule neurons (CGN) were prepared from 6 day old FVB mice as described (Schousboe and Pasantes-Morales, 1989 ).
Aggregated β-PrP dose response of inhibiting 26S proteasome β-subunit proteolysis β-PrP was aggregated in the presence of 150mM NaCl for 1 hour at 37°C. A range of concentrations of aggregated β-PrP (10, 25, 50, 75, 100, 125, 250ng/ml) were preincubated with either 100ng, 300ng, or 900ng pure 26S proteasome (BIOMOL; in 10mM
Tris, 25mM KCl, 1.1mM MgCl 2 , 0.1mM EDTA, 1mM DTT, 2mM ATP, pH 7.0 / 35% glycerol) for 1 hour at 37°C before incubation with 1µM dansylAhx3L3VS probe (Berkers et al., 2005) for a further hour at 37°C. Samples were diluted in 2X SDS sample buffer, boiled for 10 minutes at 100°C before running on a 12% gel Tris-Glycine gel (Invitrogen) at 200V for 80 minutes on ice and electrotransferred onto PVDF membranes (35V for 90 minutes). Blocking was performed using 5% BSA in PBS with 0.05% Tween (PBS-T) for 60 minutes. Immunoblotting was performed using a dansylsulfonamidohexanoyl polyclonal antibody (1:1000, rabbit, Molecular Probes) which binds to the hapten tag of the peptide vinyl sulfone-based hapten-tagged activity probe, and horse-radish peroxidase-coupled donkey anti-rabbit secondary antibody (1:5000, Southern Biotech) followed by enhanced chemiluminescence (Pierce). Membranes were stripped using Reprobe TM western blot recycling kit (Chemicon) and reprobed with β-actin (1:10000) to check for equal loading.
For cell lysate preparations, a range of concentrations of aggregated β-PrP (10ng/ml, 25ng/ml, 50ng/ml, 75ng/ml, 100ng/ml, 500ng/ml, 1µg/ml, 1mg/ml) were pre-incubated with 100µg of N2aPK-1 cell lysates (1 hour, 37°C) before incubation with 1µM dansylAhx3L3VS probe (1 hour, 37°C) (Berkers et al., 2005) . Electrophoresis and immunoblotting were performed as described above.
Degradation of the proteasome reporter substrate, Ub

G76V -GFP in live cells
Ub-
G76V
-GFP constructs were made according to Dantuma et al (Dantuma et al., 2000) .
Transfection of this vector into N2aPK-1 cells was performed using Genejammer (Stratagene). Stably transfected cell lines were generated by selection in 600 µg/ml gentamicin (G418) as optimised by kill curves. Ub- 
Immunofluorescence and antibodies
Cells were fixed onto poly-L-lysine coated glass coverslips using 4% paraformaldehyde for 20 min at room temperature (RT) and washed three times. To remove PrP C and reveal PrP Sc , cells were exposed to 98% formic acid for 5 min. Cells were then permeabilised in methanol at -20°C for 15 min before incubating in 10% normal goat serum for 30 min at 37°C. For dual labelling, the primary antibody was applied (1 hour, 37°C) followed by the appropriate fluorochrome-conjugated secondary antibody (45 min, 37°C), and then after washing, the second primary antibody was added (1 hour, 37°C) followed by the appropriate fluorochrome-conjugated secondary (45 min, 37°C). Cells were then washed several times in PBS and mounted in Antifade (Sigma) containing 1µg/ml 4',6-diamidino-2-phenylindole (DAPI; Sigma). Hsc70 (mouse monoclonal IgG2a, 1:500;
Santa Cruz) and LAMP-1 (rat polyclonal, 1:500; Santa Cruz) were both diluted in 1% normal goat serum before application. ICSM18 (mouse monoclonal IgG1, 10µg/ml) was from D-GEN. Isotype specific fluorochromes 488 and 568 were purchased from Invitrogen and were diluted in 1% normal goat serum before use.
Image acquisition
Fluorescence images were obtained using a confocal microscope (Zeiss microscope LSM510 META) equipped with "plan-Apochromat" 63x/1.40 Oil DIC objective at room temperature and is controlled by Zeiss LSM software. Fluorescence was recorded at 488nm using 30mW Ar-laser for excitation or at 543nm using 1mW HeNE-laser for excitation. Zeiss Immersol TM 518 F was used as imaging medium.
Fluorogenic assays with 26S proteasome
10ng of pure 26S proteasome (in 10mM Tris, 25mM KCl, 1.1mM MgCl 2 , 0.1mM EDTA, 1mM DTT, 2mM ATP, pH7.0, 35% glycerol) was added to 100µl reaction buffer containing 50mM Tris-HCl, pH7.4, 5mM MgCl 2, 1mM DTT, 2mM ATP and 100µM
Suc-LLVY-AMC (BIOMOL), Boc-LRR-AMC (BIOMOL) or Ac-nLPnLD-AMC (BACHEM). Fluorescence was measured every minute for 30 minutes at 37°C using a TECAN 96-well plate reader (λ ex /λ em =360/440nm). All recombinant proteins were incubated for 1 hour at 37°C in the presence of 2mM ATP with 10ng 26S proteasome prior to incubation with fluorogenic substrates in reaction buffer as described above.
Fluorogenic assays with 20S proteasome
Pure 20S proteasome (BIOMOL; in buffer containing 20mM Tris-HCl, pH7.2, 5mM
MgCl2, 1mM EDTA, 1mM DTE) was activated with 1-4 times molar concentration of 
Native gel immunoblotting with cells and brain lysates
GT-1 and ScGT-1 cells were pelleted and harvested as described above. Protein concentrations were determined using the BCA assay (Pierce). 30µg of GT-1 cells, 30µg 
Immunohistochemistry antibodies
The following antibodies were used: rabbit anti-GFP (Molecular Probes), mouse monoclonal anti-GFP (Roche Applied Science), mouse monoclonal anti-ubiquitin (Stressgen), rabbit anti-GFAP (DAKO) and rabbit anti-mouse PrP residues 89-103 (R30) (Raymond et al., 1997) .
Figure S1
Supplementary figure 1 -Prion infection impairs the proteolytic activity of the 26S proteasome in cells and mouse brain (A) Western blot showing PK resistant PrP Sc in ScGT-1 cell and ScN2aPK-1 cells detected using anti-PrP ICSM18 antibody (B) Western blot showing PK resistant PrP Sc in RML prion infected CD-1 mice detected using anti-PrP ICSM18 antibody (C) Scrapie infection significantly reduces chymotrypsin-like and caspase-like proteolytic activities in prion infected CD-1 mouse brain. All data are mean + SEM with n=10. *** p<0.0001.
Decreased β-subunit proteolytic activity is not due to reduced proteasome subunit expression. Mouse hypothalamic neuronal GT-1 and neuroblastoma N2aPK-1 cells were infected with RML prions and lysed as described (Berkers et al., 2005) . (Di) There was no loss of α4, β2 or β5 subunit levels in ScGT-1 cell lysates compared to uninfected GT-1 cell lysates (n=4). (Dii) There was no loss of α4, β2 or β5 subunit levels in ScN2aPK-1 cell lysates compared to uninfected N2aPK-1 cell lysates (n=4). (Diii) There was no loss of α4, β2 or β5 subunit levels in RML infected mouse brain lysates compared to uninfected CD-1 mouse brain lysates (n=4). (Div) Murine cerebellar granule neurons (CGN) were prepared from 6 day old FVB mice (Schousboe and Pasantes-Morales, 1989) . There was no difference in expression level of the α4 subunit of the 20S proteasome in the CGN lysates incubated with α-PrP, aggregated β-PrP or PrP
Sc when compared to untreated CGN lysates. Mouse monoclonal β-actin (1:10,000; Sigma) was used to confirm equal loading in all experiments. Cycloheximide was added at a concentration of 20µg/ml for 30 minutes at 37°C prior to fluorescent half life measurement to determine whether the delay in degradation was due to differences in the degradation of the reporter. The presence of cycloheximide confirmed that prion infection results in a significant delay in degradation of the reporter by the UPS (n=6 ± SEM). ** p<0.001, ***p<0.0001 Sc reduced chymotrypsin-like and caspase-like activities primary CGN lysates whilst none of the other prion species had any inhibitory effect on proteolytic activity. All data are mean + SEM with n=10. * p<0.01, ** p<0.001, ***p<0.0001.
